Objectives: To explore the prevalence and characteristics associated with college students who misuse their prescribed stimulants for attention-deficit hyperactivity disorder (ADHD) and examine diversion and substance use behaviors as a function of misuse. Methods: Cohort of 55 past-year prescribed stimulant users was identified from a random sample (n ¼ 1738) at a large Midwestern research university following the self-administration of a web-based survey. An index was created to assess misuse of prescribed stimulants (i.e., Misuse Index). Results: Of 55 college students who reported past-year use of prescribed stimulants for ADHD, 22 (40%) endorsed at least one item on the misuse index. The most frequently endorsed misuse items were used too much (36%), selfreported misuse (19%), and intentionally used with alcohol or other drugs (19%). Misusers of prescribed stimulant medication were more likely to report cigarette smoking (p ¼ 0.022), binge drinking (p ¼ 0.022), illicit use of cocaine (p ¼ 0.032), and screen positive on the Drug Abuse Screening test (DAST-10) criteria (p ¼ 0.002). The bivariate odds ratio for the DAST-10 findings was 8.4 (95% CI: 2.0-34.6). Diversion of prescribed stimulants was common (36%) and occurred more frequently among stimulant misusers (57%; p ¼ 0.008). Conclusion: There is a strong relationship between misuse of prescribed stimulants for ADHD and substance use behaviors, as well as other deleterious behaviors such as diversion. These findings suggest the need for close screening, assessment, and therapeutic monitoring of medication use in the college population.
Introduction
Prescription stimulants are the most commonly prescribed medications for the treatment of attention-deficit hyperactivity disorder (ADHD), 1 a behavioral condition that affects approximately 2% to 8% of college students in the United States. 2 Over the past decade, there has been an increase in the rate of prescribing stimulants used to treat ADHD. [3] [4] [5] This upward trend may be attributed to broader diagnostic criteria for symptoms of ADHD, prolonged duration of treatment, [6] [7] [8] and awareness of the continuation of the disorder into adulthood. 9 Although evidence-based medicine supports the safety and efficacy of prescription stimulants for the treatment of ADHD, 10, 11 controversy centers on the increased access to these agents, their abuse potential, 1 and the likelihood of their nonmedical use and diversion, specifically among college students. 12 For the purpose of this study, nonmedical use refers to the use of a psychostimulant medication without a prescription, while misuse (which will be explicitly defined below) refers to the inappropriate use of a stimulant medication that was initially prescribed for the treatment of ADHD.
Several
college-based studies have extensively documented the prevalence of nonmedical use of prescription stimulants. [12] [13] [14] [15] [16] [17] [18] For example, in a random sample of 4580 students at a Midwestern university, 5.9% of undergraduate college students self-reported past-year nonmedical use of prescription stimulants (eg, Ritalin, Dexedrine, Adderall, Concerta, and methylphenidate). 17 Further, data from the College Alcohol Study (CAS) found the past-year prevalence rates of nonmedical use of prescription stimulants (Ritalin, Dexedrine, or Adderall) in a nationally representative sample of US colleges ranged from 0% to 25%. 12 It is evident that the rates of nonmedical use of prescription stimulants continue to be a matter of public health concern.
Studies have identified several demographic characteristics associated with nonmedical prescription stimulant use among college students, including being male, white, Jewish, and reporting fraternity or sorority affiliation. 12, 18, 19 Furthermore, college students who endorse nonmedical use of prescription stimulants are more likely to use alcohol and other drugs (AODs) compared to college students who deny the nonmedical use of these agents. 12, 15 Of particular interest, previous data suggest the motives behind the nonmedical use of prescription stimulants among college students are to improve concentration, increase alertness and energy, attain euphoria, and as a study aid. 13, 16, 17, 20 The aforementioned motives are strongly associated with academic performance, which may help explain an observed decline in the prevalence of nonmedical use of prescription stimulants after the traditional college age of 18 to 24 years. 13, 14 Another concerning phenomenon that has been described in the literature is the diversion of prescription stimulants used for the treatment of ADHD, which may facilitate access to these medications for those without a prescription (i.e., nonmedical use). 18 Among college students who are treated with prescription stimulants for ADHD, a majority (54%) are approached to sell, trade, or give away their medication each year. 18 However, little is known about the prevalence of actual diversion among college students who are prescribed stimulants for ADHD after they are approached to sell, trade, or give them away. What is known regarding diversion, among those using these medications nonmedically is that the most frequently reported channel of diversion is friends and peers. 18, 21 For instance, among nonmedical users who specified a source, 92% indicated obtaining prescription stimulants from friend and peer sources. 18 To our knowledge, there is a scarcity of studies that have evaluated the prevalence of diversion among college-aged youth from those who are prescribed a stimulant medication. [22] [23] [24] These studies utilized different methodologies but provide valuable information concerning the diversion of prescription stimulants. The first study found that 29% of college students treated for ADHD with prescription stimulants (n ¼ 76) reported having ever sold or given away their medication. 22 The second study evaluated a clinical sample of subjects (mean age 20.8 years) with ADHD (n ¼ 55) and found that 11% of patients had sold their prescribed stimulant medication within a 4-year period. 23 Utilizing face-to-face interviews with college students, the third study identified a larger percentage of students (61.7%) who had diverted their ADHD medication. 24 Despite a range of findings, these studies suggest that some individuals who have a prescription for a stimulant medication for ADHD are not using them as prescribed by their clinician.
Although limited, information exists describing the misuse of prescribed stimulants for ADHD. 22, 23, [25] [26] [27] [28] [29] For instance, Upadhyaya et al evaluated a convenience sample of 344 college students and revealed that 25% of the respondents used their own prescription stimulants for ADHD to ''get high.'' 22 However, this study may underestimate the true prevalence of this behavior as other types of misuse have also been described. For example, Wilens et al assessed multiple types of misuse and reported that within a clinical sample of ADHD subjects (n ¼ 55), 22% misused or took too much of their prescribed stimulants, 10% ''got high'' on their prescribed stimulants, and 31% used their prescription stimulants with alcohol or other drugs. 23 Although these studies have provided important insight into the misuse of stimulant medication among those with ADHD, no studies have examined the various forms of misuse of prescribed stimulants (ie, occurring when an individual misuses the ADHD stimulant that was prescribed to them) using a probability sample in order to assess the magnitude of this problem.
Not surprisingly, this preliminary literature corroborates why physicians are concerned with the potential for misuse and diversion of prescribed stimulants for ADHD when evaluating and treating their patients. 30 From a clinical perspective, it would be beneficial for prescribers to be able to identify specific patient characteristics associated with the inappropriate use of prescription stimulants used for the treatment of ADHD. For example, in the study by Wilens et al, a relationship between ADHD subjects who misused their prescribed stimulants and the presence of a comorbid substance use disorder (SUD) was found. More precisely, 75% of the participants who misused their prescribed stimulants had a comorbid SUD. 23 Lastly, using survey-based research, our team has been able to identify aberrant drug-taking behaviors associated with college students who are prescribed stimulant medication for ADHD. 19 A subgroup of college students (approximately 31% of prescribed users) was identified who reported both the prescribed and nonmedical use of prescription stimulants. 19 While this finding does not provide data regarding the misuse of prescribed stimulants, it reinforces the need for additional investigation into patterns of stimulant medication use, misuse, and nonmedical use among college students.
During examination of the large probability sample collected during the 2007 Student Life Survey (SLS; see Methods for a description of the SLS), a subgroup of college students was identified who self-reported the past-year misuse of prescribed stimulants for ADHD. Consequently, this exploratory study will attempt to characterize these individuals in order to gain a more complete understanding of behaviors relating to the misuse of prescribed stimulants. Furthermore, it has become apparent in the literature that the nonmedical use of prescription stimulants is strongly associated with AOD use. 12 Therefore, we examined whether these same associations hold true among college students who misuse their prescribed stimulant medication.
Misuse by an individual was specifically defined for this study as any of the following behaviors as they relate to their prescribed stimulants for ADHD: (1) used too much and/or (2) intentionally used them with alcohol or other drugs and/ or (3) self-reported ''misuse'' and/or (4) intentionally got high. Therefore, our primary objective was to assess the prevalence and characteristics (including substance use behaviors) associated with college students who misuse their prescribed stimulants for ADHD, and our secondary objective was to examine stimulant medication diversion as it relates to misuse.
Methods Design
After receiving Institutional Review Board approval, this study was conducted drawing on a total undergraduate population of over 24 000 full-time students attending a large public research university located in the United States. In 2007, a simple random sample of 4000 full-time undergraduate students was obtained from this population. The entire sample was mailed a prenotification letter describing the study and inviting students to self-administer a Web survey by using a URL address and unique password. Informed consent was obtained online from each participant. Nonrespondents were sent reminder emails. The Web survey was maintained on an Internet site running under the secure socket layer protocol to ensure privacy and security. All potential respondents were sent a small monetary incentive and could elect to be entered into a sweepstakes that included cash and other prizes.
Instrument and Measures
The Student Life Survey (SLS) was originally developed at the University of Michigan Substance Abuse Research Center and pilot tested in 1993 and 1999. The SLS was constructed using items that were included in several national studies of AOD use. 14, 31, 32 Detailed information regarding reliability and validity of the SLS measures are described elsewhere. 33, 34 Demographic measures included the following items: gender, race/ ethnicity, and class year ( Table 1) .
Use of prescribed stimulant medication for the treatment of ADHD was measured using the following survey items: ''Based on a doctor's prescription, on how many occasions in your lifetime have you used the following types of drugs?'' ''Stimulant medication for ADHD (eg, Ritalin 1 , Dexedrine 1 , Adderall 1 , Concerta 1 , methylphenidate)'' was specified as 1 of 7 prescription drug categories. The response scale was (1) never, (2) 1-2 occasions, (3) 3-5 occasions, (4) 6-9 occasions, (5) 10-19 occasions, (6) 20-39 occasions, (7) 40 or more occasions, and (8) rather not say. If respondents indicated they were prescribed a stimulant medication for ADHD in their lifetime, they were then asked the same question in regard to their use of prescribed stimulants in the past 12 months. Of note, the remaining survey items listed below were given only to those respondents who indicated having ever used a prescribed stimulant in their lifetime (ie, skip-logic).
Specific formulation use of prescribed stimulants for the treatment of ADHD was assessed by the following item: ''Please indicate if any of the following stimulant medications for ADHD have been prescribed to you in the past 12 months . . . select all that apply:'' Please refer to Table 2 for a complete list of prescribed stimulant formulations included in the survey. The specific order in which the formulations appeared to each respondent was randomized in order to reduce survey selection bias. For analysis purposes, the responses were categorized based on short-/intermediate-acting (3-8 hours) and longacting (8-12 hours) pharmacokinetic properties of each formulation. 35 For analyses related to the specific formulations of prescription stimulants, those respondents who self-reported taking multiple medications (n ¼ 10) within the past year were excluded in order to prevent confounding results.
Misuse of prescribed stimulants for the treatment of ADHD was assessed by using a questionnaire adapted from Wilens et al. 23 The following items were included: ''On how many occasions (if any) in the past 12 months have you . . . (a) Used too much (eg, higher doses, more frequent doses) of your prescribed stimulant medication for ADHD? (b) Intentionally gotten high on your prescribed stimulant medication for ADHD? (c) Misused your prescribed stimulant medication for ADHD? (d) Intentionally used your prescribed stimulant medication for ADHD with alcohol or other drugs?'' The response scale was the same as for the use of prescribed stimulant medication. A Misuse Index was created by an affirmative response to any one of the above items and respondents were then classified as prescribed stimulant misusers or non-misusers.
Diversion of prescribed stimulants for the treatment of ADHD was assessed by asking the following question: ''On how many occasions (if any) in the past 12 months have you given away, loaned, or sold your prescribed stimulant medication for ADHD to someone?'' The response scale was the same as for the use of prescribed stimulant medication.
Age at initiation of use of prescribed stimulants for the treatment of ADHD was assessed by asking the question, ''Based on a doctor's prescription, when did you first start using each prescription drug?'' ''Stimulant medication for ADHD (e.g., Ritalin, Dexedrine, Adderall, Concerta, methylphenidate)'' was specified as 1 of the 7 prescription drug categories given and its response scale was as follows: (1) grades K-4, (2) grades 5-6, (3) grades 7-8, (4) grades 9-10, (5) grades 11-12, (6) college, and (7) rather not say.
Presence of active symptoms associated with ADHD was assessed using the Adult Symptom Rating scale (ASRSv1.1), which is a screening tool for adult ADHD. 36 The ASRSv1.1 is a 2-part questionnaire (Part A and Part B) that can be utilized in population-based surveys to estimate the prevalence of adult ADHD. The items from Part A of the ASRSv1.1 are more predictive of ADHD and were used in the current study. 36 Cigarette smoking was assessed with the following item: ''How many cigarettes have you smoked in the past 30 days?'' Response scale ranged from ''none'' to ''2 or more packs per day.'' Respondents were categorized as past 30-day smokers if they endorsed any cigarette use.
Binge drinking was assessed by asking students ''What is the greatest number of drinks you consumed in a 2-hour period during the past 2 weeks?'' A drink was defined as a glass of wine, a bottle of beer or wine cooler, a shot of liquor straight or in a mixed drink. Based on the definition advanced by the National Institute on Alcohol Abuse and Alcoholism Advisory Council, participants were classified as ''past 2-week binge drinkers'' if they reported consuming 5 or more drinks (male) or 4 or more drinks (female) at least 1 time in a 2-hour period during the past 2 weeks.
Alcohol abuse was assessed using a modified version of the standard Cut Down, Annoyance, Guilt, Eye-opener (CAGE) screening instrument. 37 A positive response to 2 or more of the CAGE criteria in the past year was a proxy for suspected alcohol abuse. 38, 39 Adverse consequences of drinking included a variety of items assessing negative effects of alcohol consumption as well as criteria from the CAGE instrument. Respondents were provided with the following question: ''Please indicate how often during the past 12 months you have experienced the following as a result of drinking.'' A list of items was provided (eg, performed poorly on a test or important project, missed a class or work due to drinking, driven a car while under the influence of alcohol). The response scale was the same as for the use of prescribed stimulant medication. If college students self-reported experiencing 5 or more of the above consequences criteria, they were classified as screening positive for adverse consequences of drinking.
Illicit drug use was assessed with the following question: ''On how many occasions in the past 12 months have you used the following types of drugs? Do not include drugs used under a doctor's prescription.'' A list of illicit substances (eg, marijuana, cocaine, LSD, etc) was provided. The response scale was the same as the use of prescribed stimulant medication.
Drug abuse-related problems were evaluated using the Drug Abuse Screening Test, Short Form (DAST-10), which screens for potential abuse of and dependence on multiple substances other than alcohol. 40 An affirmative response to 3 or more of the DAST-10 criteria indicated potential drug abuse problems.
Data Analysis
Prevalence rates of prescribed stimulant use and misuse across subgroups were calculated by dividing the number of students reporting an outcome behavior by the total number of respondents to that question. Bivariate associations were tested using chi-square analyses, using SPSS statistical software. Bivariate odds ratios with 95% confidence intervals were conducted to examine the magnitude of effects where appropriate. Given the small size of the subgroups of interest, multivariate analyses were not performed and our findings should be considered preliminary. 
Results

Sample
The overall response rate was 43.5%. The total sample included 1738 undergraduate college students whose mean age was 20.8 (standard deviation [SD] ¼ 1.8) years. The subgroup of pastyear prescribed stimulant users that are the focus of this study closely resembles the total sample demographics. Although there was a higher prevalence of males among past-year misusers as compared to non-misusers, baseline demographics (eg, age, race/ethnicity, gender, class standing) did not reach statistical significance ( Table 1 ).
Use of Prescribed Stimulant Medication for the Treatment of ADHD
Based on a doctor's prescription, approximately 4.8% (n ¼ 80) of undergraduate college students who responded to the survey reported use of prescription stimulants for ADHD at least once in their lifetime. Of these lifetime users, 55 reported the use of these medications in the past year, 10 of which reported having used multiple prescribed stimulants. As shown in Table 2 , the most commonly prescribed stimulant medications were the short-/intermediate-acting formulation Adderall and the long-acting formulations Adderall XR and Concerta.
Misuse of Prescribed Stimulant Medication for the Treatment of ADHD
Among survey participants who reported past-year use of prescribed stimulants for ADHD (n ¼ 55), the most frequently reported items of misuse were ''used too much'' (35.8%) and ''self-reported misuse'' (19.2%; Table 3 ). Twenty-two (40%) past-year prescribed stimulant users endorsed at least 1 misuse item, forming our Misuse Index. According to the individual items defining our Misuse Index, short-/intermediate-acting formulations were more likely to be misused compared to long-acting formulations (Figure 1 ). Most notably, all 5 respondents who endorsed the ''got high'' misuse item were prescribed a short-/ intermediate-acting agent in the past year.
Diversion of Prescribed Stimulant Medication for the Treatment of ADHD
Diversion was reported by 36.0% (n ¼ 18) of college students who indicated past-year prescribed use of stimulant medication for the treatment of ADHD (n ¼ 55). Misusers were more likely to divert their prescribed stimulant medication (57.1%) than non-misusers (20.7; P < .01; Table 4 ). We further evaluated the data to determine whether there were differences between specific formulations being diverted among past-year prescribed stimulant users for ADHD. Of the most frequently prescribed stimulants, Adderall and Adderall XR were the most often diverted (n ¼ 12), while there were no reports of diversion with Concerta.
Age at Initiation of Prescribed Use of Stimulant Medication for Treatment of ADHD
Undergraduate students who reported past-year misuse of prescribed stimulants were more likely to initiate treatment in college compared to non-misusers (54.5% vs 33.3%, respectively). These differences, however, did not reach statistical significance. A closer look into the 12 college students who reported both misusing their prescribed stimulants and having initiated treatment during college, showed that of the 5 respondents who endorsed the ''got high'' misuse item, 80% of them were college initiators. Also, 70% (n ¼ 7) of Past-year users of prescribed stimulant medication for ADHD N (%) Used too much (eg, higher doses, more frequent doses) of your prescribed stimulant medication for ADHD (n ¼ 53) 19 (35.8) Intentionally gotten high on your prescribed stimulant medication for ADHD (n ¼ 53)
(9.4)
Misused your prescribed stimulant medication for ADHD (n ¼ 52)
(19.2)
Intentionally used your prescribed stimulant medication for ADHD with alcohol or other drugs (n ¼ 53) respondents who intentionally used their prescribed stimulant medication with AOD initiated treatment in college.
Presence of Active Symptoms Associated With ADHD
Among the 22 past-year misusers, 59.1% (n ¼ 13) reported active symptoms of ADHD according to the ASRSv1.1. There were no statistically significant differences among misusers and non-misusers in relation to self-reported symptoms of ADHD.
Patterns of Substance Use Among Past-Year Users of Prescribed Stimulant Medication
Bivariate analyses (Table 4 ) demonstrated that cigarette smoking was more prevalent among past-year prescribed stimulant misusers (P < .05). Similarly, significant associations were noted for higher rates of binge drinking (P < .05) and adverse consequences of alcohol use (P < .05) among misusers. In addition, 1 (50.0%) of every 2 misusers scored positive on the CAGE measure, while less than 1 (26.7%) in every 3 of the non-misusers did the same (P < .10). Results indicated that 90.9% of misusers compared to 71.9% of non-misusers had used marijuana in the past 12 months (P < .10). In addition, 40.9% of misusers (n ¼ 9) compared to 15.2% of nonmisusers (n ¼ 5) had used cocaine in the past 12 months (P < .05). Approximately, 31.8% of misusers compared to 9.1% of non-misusers used illicit drugs other than marijuana and cocaine (ie, LSD, other psychedelics, crystal methamphetamine, heroin, inhalants, and ecstasy) in the past 12 months (P < .05). Most notably, analysis on individuals who reported past-year drug use other than alcohol (n ¼ 42) showed that 65% of misusers (n ¼ 13) screened positive for drug abuse or dependence based on 3 or more drug-use-related problems on the DAST-10 questionnaire (P < .01) as compared to 18.2% of non-misusers (n ¼ 4).
Discussion
Our main objective was to define the prevalence of misuse and diversion of prescribed stimulant medication for ADHD among an undergraduate college sample from a university in the United States. Our results revealed that although a majority of past-year users of stimulants for ADHD take these agents as prescribed, 40% of those with prescriptions misuse these medications. This prevalence of misuse concurs with other recent research that has measured misuse of prescribed stimulant medication. These studies have found similar rates of misuse up to approximately 30%. 22, 23, 41 For example, in a more recent study by Rabiner et al, 31% of the students with a current prescription for ADHD medications reported behaviors defined as misuse. 41 Our finding suggests that the misuse of prescribed stimulants for ADHD may be occurring more frequently than has been previously described. However, the differences in the prevalence of misuse may be attributed to differences in study design, including sample characteristics (e.g., clinical sample vs probability sample of college students). To our knowledge, this is the first study to incorporate an individualized list of available brand and generic formulations of prescription stimulants for ADHD and to examine their association with the prevalence of misuse. Our results showed that short-/intermediate-acting prescription stimulants (e.g., Adderall) were more likely to be misused than long-acting agents (e.g., Concerta). However, in order to determine whether this finding is simply due to availability, the motives and routes of administration among misusers with a prescription for specific formulations needs further investigation.
Secondarily, we sought to address the prevalence of diversion among past-year prescribed stimulant users within a college sample. It is evident from our results that the diversion of prescribed stimulants for ADHD is a matter of public concern. Our study showed that the diversion of prescribed stimulants for ADHD occurred more often with the amphetamine-dextroamphetamine formulations Adderall and Adderall XR, which concurs with other recent research. 24 This finding is also consistent with the higher demand for amphetamine-dextroamphetamine (eg, Adderall) products for nonmedical use among college students. 17 Therefore, it may be possible that the demand for these amphetamine-dextroamphetamine formulations are supplied by users of prescribed stimulants that divert their own medication. We also found that misusers were more likely to divert their prescribed stimulant medication. Ultimately, by addressing the misuse of prescribed stimulants among college students and reducing associated aberrant behaviors such as diversion, it may also be possible to reduce the prevalence of the nonmedical use of these medications.
The present study elucidated several potential characteristics associated with past-year misusers among our college sample. Most notably, our results demonstrated that misusers were more likely to endorse multiple substance use behaviors, which are consistent with previous research that found higher rates of SUD among those with ADHD who misuse their prescription stimulants. 23 For instance, our results reveal that past-year misusers were more likely to report past month cigarette use. Given the high rates of active ADHD symptoms among the misusers, it is possible they are self-medicating with nicotine in order to compensate for not taking their medication as prescribed. Past studies have suggested that nicotine improves attention among individuals with ADHD and may serve as a way to alleviate symptoms when they are not effectively treated for their disorder. [42] [43] [44] [45] Similarly, our results show that past-year alcohol-and illicit drug-related problems were more prevalent among misusers of prescribed stimulant medication for ADHD. For instance, the current study found that misusers not only had higher rates of binge drinking but also met CAGE criteria more often. Of greater concern, the misusers were much more likely to acknowledge past-year cocaine use and to screen positive for drug abuse problems based on the DAST-10 criteria. While it is not clear which behavior preceded the other (i.e., misuse of prescribed stimulants vs other substance use behaviors) based on our current study, there is a definite pattern of higher rates of substance use among misusers and this signal deserves more attention.
Interestingly, over half of the misusers in the current study were college initiators, and previous work has shown that students who initiate treatment of ADHD in college report higher rates of AOD use. 46 It is possible that college initiators in our study are contributing to the higher rates of substance use found among the misusers. Furthermore, these findings are consistent with previous research, demonstrating that effective pharmacotherapy for ADHD is protective against later substance use behaviors. [47] [48] [49] Therefore, a prospective study that examines substance use patterns (including the misuse of prescribed stimulants) among subjects with ADHD who are early initiators versus late initiators is necessary in order to gain a more complete understanding of the present finding.
Based on our previous finding that medical users of prescription stimulants also report concurrent nonmedical use, 18 we included this behavior as an additional misuse item in our index (data not shown). Although the overall results did not change, one notable exception was evident: age at initiation became statistically significant (P ¼ .043) as 4 individuals shifted from the non-misuse subgroup to the misuse subgroup. This suggests the age at initiation variable is informative depending on which misuse items are included in the study and whether there are an adequate number of individuals in each subgroup for comparison.
Limitations
Several study limitations should be considered before forming any clinical judgment based on our results. First, our sample included 55 past-year users of prescribed stimulant medication from a larger probability sample assessing AOD use behaviors, which may impact the generalizability of our findings and limits the statistical power of our study. For example, we have observed differences in the nonmedical use of prescription stimulants by geographical region and by school type, 12 and similar differences may exist for medical use and misuse as well. Therefore, it is essential to remember that our sample is from a single institution within a single geographic region. Second, some college students did not respond to the survey and may have introduced survey nonresponse bias. However, previous follow-up studies by our research group using similar methodology have shown no significant differences in prevalence rates of alcohol use, binge drinking, cigarette smoking, and other problem health behaviors between college student respondents and nonrespondents. Third, respondents were asked to recall information over a 12-month period for the majority of our outcome variables; therefore, the true prevalence of misuse of prescribed stimulant medication may have been underestimated. Fourth, it is possible that students who are more likely to report ''negative'' behaviors such as medication misuse are also more likely to report other ''negative'' behaviors such as alcohol or illicit drug use. Therefore, the relationships between medication misuse and other substance use must be interpreted with some caution. Finally, our Misuse Index was modeled after previous research and has not undergone formal psychometric evaluation. Additional types of misuse such as nonoral routes of administration may be associated with more adverse health consequences and delineates the need for future research in this area.
Conclusions
Clinicians must balance the risks and benefits of medications with abuse potential when assessing, treating, and monitoring their patients. Stimulant medications for the treatment of ADHD have demonstrated a long-standing history of effectiveness when used appropriately; however, they can be misused for a variety of purposes. Furthermore, this medication misuse appears to be related to other problematic behaviors such as diversion and alcohol and drug use. Therefore, in order to help clinicians minimize the misuse of these highly beneficial medications, we have previously proposed steps that can be taken in various clinical settings 50 :
1. Periodic screening and assessment can lead to the identification of those at risk for the misuse of prescription medications. Screening and assessment scales may be useful tools in this regard. Knowing who is at risk for misuse is a key step to the safe and effective use of abusable prescription medications. 2. Given that many individuals obtain diverted prescription medications for nonmedical use from friends, peers, and family members, clinicians prescribing these medications should exercise caution and periodically monitor their patients' behavior over the course of treatment. They may consider limiting both the quantity of medication prescribed as well as the number of refills, which in turn requires more frequent clinician-patient interactions and therapeutic monitoring. These steps could result in both a reduction in the overall supply of controlled substances available for diversion and nonmedical use and improve the treatment of target symptoms for which the medications were initially prescribed. 3. Clinicians should be familiar with effective medication alternatives that carry less risk for abuse. Medications that carry less risk for abuse based on their pharmacological profile are available for many conditions. For example, the Food and Drug Administration approved atomoxetine, a nonstimulant norepinephrine reuptake inhibitor (lacking stimulant-like abuse potential) for the treatment of ADHD. 4. The use of pharmaceutical delivery systems that are not easily manipulated for alternate routes of administration (eg, injection, snorting) might help limit the abuse of some prescription medications. As technology improves, more and more delivery systems will become available that make it difficult to alter each medication's pharmacokinetic profile (eg, absorption rate), which is key to reducing its abuse potential.
5. Furthermore, the use of additional aides to help safely and effectively prescribe and monitor medications, such as prescription drug monitoring programs (PDMPs), is appropriate.
In addition to these above steps, targeted prevention efforts need to be employed. For example, it is possible that individuals who divert their medications think they are helping others (eg, self-medicate). However, diversion circumvents the important medication education that accompanies proper treatment, which could lead to harm (eg, drug interactions). Based on the existing literature, we are just beginning to understand the extent of medication diversion. There are no proven methods to deter diversion and this represents an important area for future research.
Prescription stimulants are important tools in the armamentarium against the disabling symptoms of ADHD. The commitment to treat individuals with symptoms of ADHD, and other psychiatric and SUDs, should remain strong, and both clinical and prevention efforts should focus on proper identification and prescribing, therapeutic monitoring, patient education, and prescription monitoring.
